In this work, a mechanism of macroscopic quantum tunneling is studied, which shows this sort of phenomena may exist even in the bio-field system. The relevant Davydov solitons fields and the Feynman digraph have been constructed based on the nonlinear Green function theory, which allows one to get a synchronous resonance model to explain the macroscopic quantum tunneling, such as in double potential wells system. Furthermore, the functional of quantum information density can also be applied to drive the object into a type of soliton structure of quantum information density, which allows the system to possess property of the macroscopic quantum tunneling.
Introduction

 
Since quantum mechanics established a theory that the microscopic particles have certain probability to tunnel through a finite or infinity potential this issue has become a standard model described in the text book of quantum mechanics [1] . However, as development of recent years in many experiments for the Bose-Einstein condensation (BEC), nano-particle in quantum dots system, and somatic science, the phenomena of macroscopic quantum tunneling (MQT) have been discovered in many works [2] [3] [4] [5] [6] [7] [8] [9] . These results motivate a strongly disputed question that macroscopic tunneling is possible, so that after many years the investigation of mechanism for MQT become more and more significant. In this work, we firstly study a model of MQT for BEC in double potential wells described by the Grosse-Pitaevskii equation, then extend the model to a general situation by introducing a nonlinear quantum field considering a sort of nonlinear Green functions and a Feynman digraph. This allows a mechanism of MQT for a bio-solitons system interaction with the object to be proposed. Moreover, a driven model which generalize the above process by quantum information density (QID) description is presented. We hope that the theory provided is useful to explain the phenomena of MQT, especially in the bio-solitons field system [10] .
Macroscopic Quantum Tunneling of BEC
Let us consider two BEC systems are confined in the double potential wells, respectively. The BEC is described by the Grosse-Pitaevskii equation as
where 4π , g m  (2)  is a  s wave scattering length among atoms. Then there exist MQT happening as type of Josephson oscillation for this system [3] , so that a distribution of the wave functions between two well sides is supposed as
  are the probability amplitudes in two wells, respectively. Then, by replacing this equation into the Grosse-Pitaevskii Equation (1), one gets
and
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Since the solution for the equation
f t in Equation (11) is obtained as so that a solution
In the same way, one can get
which gives
and allows one to obtain 
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which proves that the solutions for Equation (4) are expressed by
we find that the nonlinear BEC tunneling oscillation is not like the linear Josephson sin oscillation because it contains kind of envelop functions
, e ,
. This shows a soliton type of structure in the oscillation which may have self confinement phenomena appearance under strongly nonlinear situation as support from the experiments presented in Ref. [4] .
The above result explains that the system of EBC which satisfies the Grosse-Pitaevskii equation described micro-particles self confined as local solitons can be as the quasiparticles. Thus the symmetry of total system automatic broken and energy decrease to low level so that the particles together create coherence to condensate into the lower momentum state as solitons of BEC. These solitons can tunnel as sort of nonlinear oscillation through high potentials.
Nonlinear Quantum Field
The previously studied model can be extended as a general frame of biological quantum field to interact with object. This biological field assumed to consists of D-P solitons, nonlinear excitations, and so on [10] as mentioned in the previously works [11, 12] . For simplicity, here we only call them as "soliton". One of important techniques to study this quantum field needs to be able to handle operator series product. Although the Green function theory to describe quantum field have made plentiful progresses [13] , however, it currently can only handle the linear operator series product, while the handling of the nonlinear operator series product remains great challenges. Actually, using the linear approximation methods lead to the relevant calculation procedures which is quit complicated and enables some information for new nonlinear biological excitation easily to be lost in the process. This provides an inspiration to search new nonlinear mathematical methods and establish nonlinear propagator theory [14, 15] . Consequently, the nonlinear Green function and the slash product are introduced. For this let us second quantize a state of soliton as a nonlinear quantum field operator 
and 
It can be proven that the slash product can keep linerarity for the nonlinear operator, this important property allows the most calculations in the linear quantum field theory can still remain the same forms in the nonlinear quantum field. 
then the commutation relations are
Thus in the Schrödinger picture, Equation (21) is expressed as
where is defined as
Furthermore, if Equation (29) can be written as
then a nonlinear propagator is constructed by
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where
is defined as a time order operator for the slash product at .  is defined as the Heaviside function. So, a operator in the interaction picture can be introduced by
Thus, the various of Green functions can be introduced based on the above formalism, such as for any operator A and , the Bogoliubov retarded Green function is defined as . Moreover, a n-points Green function can also be defined as 
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Nonlinear Synchronous Resonance
The above formalism of nonlinear quantum field allows us to postulate the D-P solitons interact with photons to form a nonlinear excitation field (NEF) around object. These D-P solitons in the biological system play basic role as a carrier of bio-information and bio-energy in the issues of organization [10, 11] . The object which has sort of solitons by micro-vibration of its atoms or molecules is emerged in the nonlinear excitation field. The surround NEF can interact with the solitons in the object by adjusting its solitons to have almost the same state, energy, information and shape as that of the object through "breath" virtual Bose (such as phonon). This process is shown in Figure 1 . When the solitons from NEF propagate to the range of the solitons of object, the solitons of NEF emit quanta as imaginary Bose (such as phonon) into the solitons of the object, so that the both soliton amplitudes and velocities appear to have strong coherence. This virtual phonon exchange constitutes a similar "breathing" of the interaction. In this process, the synchronous resonance among them happen. Consider the above assumption of model, here we firstly define the soliton in the object as O -soliton and the solitons in NEF as 
 
, ,
The exchange interaction can be described by the Figure  1 , which shows, in the microscopic level, it is possible by adjusting k represented a wave vector of the soliton from NEF emits a , to permit the wave vector of soliton from the object to be equal to after absorption of a , so that represents a wave function of soliton in the object. Then, by using quantum nonlinear Schrodinger equation again, one gets the solution being similar to Equation (19), thus we obtain
which shows it is a complicated anharmonic oscillation with many frequencies. One amplitude is 
and reflects a nonlinear coupling. This means an object with small mass finally will be easier to confine in another well (or tunneling out of its original well) by a strong nonlinear interaction (from NEF) under the condition of the double potential wells distribution of the solitons plus NEF. This is supposed by the phenomena of the self-trapping in BEC experiments as mentioned before. While here we want to emphasize that this model is also supported by many phenomena from experiments of the somatic science, such as Refs. [7, 8, 16] . where 1 ! n n n n A  ,   is adjusted by NEF. This  makes a complicated nonlinear oscillation of the QID to drive the original object probably to have soliton type of structure, hence the MQT is possible.
Conclusion
In conclusions, the macroscopic quantum tunneling (MQT) for the BEC system or solitons system are possible. One possible mechanism of MQT orientates from the synchronous resonance between the NEF and the object as the two potential wells system. This MQT shows complicated anharmonic oscillations and to have many different frequencies. Moreover, the model can be extended as QID representation. The functional of nonlinear QID can be applied to drive the object into a type of soliton structure of QID, so that the MQT is possible.
